Submucosal mast cells in the gastrointestinal tract are a target of staphylococcal enterotoxin type A.
Staphylococcal enterotoxin A (SEA) is a leading causative toxin of staphylococcal food poisoning. However, it remains unclear how this toxin induces emesis in humans, primates, and certain experimental animals. To understand the mechanism of SEA-induced emesis, we investigated the behavior of SEA in the gastrointestinal (GI) tract in vivo using the house musk shrew (Suncus murinus). Immunofluorescence of GI sections showed that perorally administered SEA translocated from the lumen to the interior tissues of the GI tract and rapidly accumulated in certain submucosa cells. These SEA-binding cells in the submucosa were both tryptase- and FcεRIα-positive, suggesting these SEA-binding cells were mast cells. These SEA-binding mast cells were 5-hydroxytryptamine (5-HT)-positive, but the intensity of the 5-HT signal decreased over time compared to that of mast cells in the negative control. Furthermore, toluidine blue staining showed the number of metachromatic mast cells was decreased in the duodenal submucosa, suggesting that SEA binding induced degranulation and release of 5-HT from submucosal mast cells. These observations suggest that the target cells of SEA are submucosal mast cells in the GI tract and that 5-HT released from submucosal mast cells plays an important role in SEA-induced emesis.